Heart mitochondria: gates of life and death.
Mitochondria are important generators of energy, providing ATP through oxidative phosphorylation. However, mitochondria also monitor complex information from the environment and intracellular milieu, including the presence or absence of growth factors, oxygen, reactive oxygen species, and DNA damage. Mitochondria have been implicated in the loss of cells in various cardiac pathologies, including ischaemia/reperfusion injury, cardiomyopathy, and congestive heart failure. The release of factors such as cytochrome c, Smac, Omi/Htr2A, and AIF from mitochondria serves to activate a highly complex and regulated cell death program. Furthermore, mitochondrial calcium overload might trigger opening of the mitochondrial permeability transition pore, causing uncoupling of oxidative phosphorylation, swelling of the mitochondria due to influx of water, and rupture of the mitochondrial outer membrane. In this review, we discuss the role of mitochondria in the control of cell death in cardiac myocytes.